For this study, we searched academic journal databases and journal lists from China, Japan, and Korea, dating up to July 2018, to 
Introduction
English is used either as the sole language or as a second language for academic publication in a majority of the world. East Asia, however, may be an important exception. This study collects data, dating up to 2018, on the language choices of academic journals published in China, Japan, and Korea, sometimes called CJK when grouped together, and it compares the percentages of domestic journals published in English versus in the national language for each country.
Most previous studies of journals' languages took information from a third party -abstracting and indexing services -instead of from journals themselves. Today, because publishing journals in full text online is commonplace, it is now possible to study the actual journals, including their articles, to determine the languages used in publication. Previous studies found a trend of increasing English representation in journals worldwide over the past century. We wondered if that trend would continue with China's fast development in publishing academic journals of its own. This study takes advantage of journals' full-text databases and of large-scale online journal lists to determine if journals published by CJK countries are following the English trend. The findings of this study may also serve as a record of language choices by academic journals from CJK countries as of 2018.
Literature Review
In a review article, Hamel summarized data from other researchers who had studied historical trends in the languages used in academic journals from 1880 to 2006. 1 In 1920, German was the dominant language of the world in scientific periodical publishing, with 44 per cent of journal articles published in German, compared with English's share of 33.3 per cent. However, by the end of the twentieth century, 90 per cent of natural science articles and 75 per cent of social science and humanities articles were published in English. Here is a breakdown of other historical trends that Hamel identified in his review: Although Hamel and Sano studied different time periods, their results are fairly consistent. But one shared shortcoming of both papers is that the language data for both Hamel's meta-analysis and for Sano's study came from index-supplied metadata or from abstracts and not from journal articles themselves. Hamel summarized other researchers' studies that used various article indexes and abstracts, while Sano's research relied on Chemical Abstracts, which was not a full-text database.
Other research has provided a reason to doubt some of the findings about journal languages for those studies that relied on samples that were not full text. For example, studying the share of journal articles in Japanese, Davis and Livny's findings disagreed with those of others who had previously found a growing portion of articles published in English by Japanese researchers. Davis and Livny found that, in the 1980s, over 80 per cent of the articles by Japanese researchers were written in Japanese, although there was an increase in English bibliographic information in databases for articles written by Japanese authors. 3 Mizuno reported that J-Stage, the largest journal collection in Japan, had 21 per cent English content, 48 per cent English/Japanese content, and 31 per cent Japanese content, as of September 2013. 4 Negishi and co-authors found that, during 2003-2004, there were 1678 Japanese journals and 341 English journals among the journals published by academic societies registered with the Science Council of Japan. 5 Zhang and co-authors generated a list of China's English-language journals published from the 1920s to the early 2000s (excluding journals published in Hong Kong, Macao, and Taiwan). 6 They identified a total of 216 English journals, but they did not separate China's English journals published by Chinese publishers from those by western publishers. 7 In the edited collection The Dominance of English as a Language of Science, several articles discuss English as either the language for science or one of the languages for science. 8 For example, English is the medium of instruction for science in the Philippines and is one of the languages for science in Finland and Sweden. By surveying scholars in Hungary, Slovakia, and Spain, Curry and Lillis found that 'scholars who are working outside of English-dominant contexts seem to be under increasing pressure to publish in the medium of English,' 9 despite having an interest in and commitment to local research activities, usually in the medium of local languages. Egger found that authors were more likely to publish their clinical trial results in an English-language journal if the results were statistically significant. 10 Similarly, Meneghini and Packer pointed out that 'the best science from the countries covered by SciELO, ' a Latin American journals platform, was published in international journals rather than domestic journals on SciELO. Meneghini and Packer also reported that, by 2006, 30 per cent of Brazilian journals on SciELO were published in English. 11 Studying 352 physics and 592 chemistry journals published from 2000 to 2007, Liang and co-authors observed that non-English journals were inferior to English journals when measured by the number of citations received. 12 Hashimoto discussed an advisory group's recommendation to the prime minister of Japan in 2000 that English should become the second official language of Japan to cope with globalization. Hashimoto also mentioned that a similar proposal was made in 1998 in Korea. 13 Taking a critical stance on English-language dominance in the world, Phillipson claimed that 'English as a "global" language has . . . much less to do with demography or geography than with decision-making in the contemporary global political and economic system.' 14 Wolk concluded that the prevalence of English might be the strongest factor in the digital divide and that developing nations that have adopted English as an official language might find it to be an advantage. 15 
Methods
The studies reviewed by Hamel and the Sano study used article indexes and abstracts for data gathering because, at the time they were done, journals were generally published in print format and thus difficult to analyse for their content as a large corpus. Today, widespread electronic publication of journals makes it easier to study language choices at the journal level; additionally, the ability to search journal content as digital full text makes it possible to verify whether CJK journals do, in fact, have English as the language of their articles. For this study, we gathered data in 2018 at the journal level by using databases and journal lists from China, Japan, and Korea.
China in this study refers to mainland China, and we excluded journals published in Hong Kong, Macao, and Taiwan. Korea refers only to South Korea (Republic of Korea). We also tried to exclude journals owned by an organization in a CJK country but actually published by a western publisher in English. Examples of this kind include the Journal of the Korean Statistical Society, from Elsevier, and the Chinese Journal of International Politics, from Oxford University Press. We may have included a few journals jointly published by a western publisher and a Chinese publisher because China's journal lists and index services may consider this kind of journal a domestically published one. Journals that have English metadata (such as article title, abstract, and keywords) but do not have their articles in English we did not consider to be English-language journals.
The following databases and lists from China, Japan, and Korea were used to gather data on domestic CJK journals: For some of these sources, we used random sampling to collect samples. (Sampling was not necessary for all the platforms because some offer clear language information for their included journals.) We performed keyword searches to get samples at the article level. Because keywords in this case had to be language neutral, we used numbers as the keywords to retrieve records with a matching number in the metadata or page numbers. Björk and co-authors believe that numbers in the lower one hundreds are the best page numbers to use as keywords to retrieve random samples of journal articles across languages because they avoid overrepresentation for articles in journals that paginate starting at one for every issue in a volume. 16 Another reason to use three-digit numbers is that one-digit and two-digit numbers are sometimes represented verbally instead of numerically (e.g., seven and fifteen instead of 7 and 15). Therefore, we set the range as 100-120 on Random.org, which generated the random numbers 118, 111, 110, 100, and 108 in our first five attempts. We used these as keywords when keyword/all-field searches were needed. The specific search method we used for each platform is described together with our findings in the next section, and at the end of the section, we summarize our results for China, Japan, and Korea in tabular form.
Findings

China
The default language for China National Knowledge Infrastructure (CNKI) is Chinese, but there is a link to an English version on the CNKI home page. The first choice to click on CNKI's English page is for China Academic Journals Full-text Database (CJFD), which claims to be 'the largest . . . continuously updated Chinese journal database in the world. ' Here, 'Chinese' means from China rather than in Chinese because CJFD includes English-language journals. In July 2018, there were 10,361 journals in CJFD. On its English page, search results return a mixture of bibliographic information in both languages: some articles have metadata in English, and some have metadata in Chinese. This is different from CJFD's Japanese and Korean counterparts, which use English metadata for all records on the English-version platform.
There are two kinds of English-language journals on CNKI. The first kind is Chinese journals published by western publishers, such as Chinese Physics published by IOP Publishing. Chinese Physics is one of the 196 journals listed by Zhang and co-authors as China's active English journals. 17 The second kind is journals published in China in Chinese and then translated from cover to cover into English. CNKI calls that a bilingual project, with the name of CNKI JTP. As of July 2018, there were 149 journals in CNKI JTP. Under each journal title, there is a note, 'Translated from the Chinese edition. ' Most of the journals there have volumes/issues from 2015 to the current year, although three journals are still under construction without any issues available yet in English. Dividing CNKI JTP titles (149 journals) by all the journals in CJFD (10,361 journals) yields 1.4 per cent of journals marked specially as journals in English. Possibly due to copyright or other reasons, CNKI does not have a separate list for China's English journals published by western publishers. It is, therefore, hard to know exactly how many journals of that kind exist on CNKI. The best clue could be Zhang and co-authors' list of 196 journals. If 196 journals are deducted from the total of 10,361 CNKI journals, the percentage of English journals in CNKI increases from 1.4 per cent to 1.5 per cent.
China and Korea both have a national directory of open access (OA) journals but not Japan. Seo reported that China and Korea have more OA journals than Japan does. At the end of 2017, the Directory of Open Access Journals, or DOAJ, listed seventy-nine OA journals from China, sixty-seven from Korea, and only seventeen from Japan. 18 China Open Access Journals (COAJ) is China's national directory of OA journals, with Chinese as the platform language and English translations for some key words on the home page. In July 2018, there were 660 OA journals in the directory, and 62 (9.4 per cent) were in English. COAJ allows users to sort journals by language (Chinese or English), 19 making it easy to identify journals in English. Even for the list of English journals, the COAJ navigation language is Chinese. (That is, COAJ uses Chinese to relay that those journals are in English.) The available years of information are not complete for these sixty-two English journals: COAJ provides a starting year for some journals but leaves that field blank for others.
Meneghini and Packer reported that China made an agreement with
Springer to select the best articles from more than 1700 Chinese university journals for translation into English, but they did not cite their source for this information and did not offer any specifics on this translation project. 20 If the project was completed as described, about 16.4 per cent of journals in China may have some 'best' or selected articles in English.
Considering these various sources of data, we conclude that more than 90 per cent of journals published in China are published in Chinese ( excepting some 'best of ' translations that we could not confirm). Japan J-Stage is, by its own description, 'Japan's largest platform for academic e-journals, ' with 2312 journals and hundreds of other publications as of July 2018. Its default language is English, but readers can use a drop-down menu to choose Japanese. Readers can sort journals by three language categories: Japanese, English, and English-Japanese mixed. 21 There seems to us no easy way to determine the percentage of English articles in journals of the 'English-Japanese mixed' category, if any full-text articles are in English at all. We clicked on about twenty PDF full-text articles from various journals listed under 'English-Japanese mixed, ' and all were in Japanese with English abstracts.
The definite language data for J-Stage are that 18 per cent of journals are in English and 35.9 per cent are in Japanese. The remaining 46.1 per cent belong to the indefinite hybrid category. We also tried looking over results from a keyword search. We used the keyword '118' to search J-Stage. There were 179,270 journal article results in both the English version and the Japanese version of J-Stage, but J-Stage limits views to 2000 results for any one search. J-Stage's default sorting method is by 'hit rate' (relevance). We kept the hit rate filter active instead of sorting by publication date because relevance sorting allowed articles published at different times to be included in a sample.
In our sample of 2000 results, there was a label '[title in Japanese]' at the top of the record for some articles: 328 (16.4 per cent) of our 2000 had the '[title in Japanese]' label and 1672 (83.6 per cent) did not. Since J-Stage's default language is English, those 1672 articles without the Japanese label seem to be in English, at least in theory. In reality, however, possibly due to labelling errors or other reasons, some of the articles without the Japanese label are also in Japanese. Because all the metadata are in English, we could not tell whether those articles without the label are in English or not, similar to our uncertainty over journals in the 'English-Japanese mixed' category. This could explain why Davis and Livny disbelieved claims that a growing portion of Japanese journal articles in the 1980s and early 1990s were published in English. 22 Our J-Stage findings demonstrate why past studies that collected data from abstracts or indexes should be considered with some skepticism.
We do not consider the 'English-Japanese mixed' journals on J-Stage to be English journals and conclude that about 20 per cent or slightly more of the journals published in Japan are in English, while 70 to 80 per cent of Japan's journals are in Japanese.
Korea
The Korea Institute of Science and Technology Information (KISTI) maintains a journals list that makes it easy to identify English journals, as the list has a language field with options for either Korean or English. There were 469 journals on the list in July 2018, and 127 (27.1 per cent) of them were in English. The journal list also has a years-of-coverage field. For journals in English, the mean starting year is 2002, and the median year is 2005. Unlike CNKI's Chinese journals translated into English, these Korean journals are either in Korean or English. As stated in the Methods section of this article, that list is no longer available in 2019.
The Directory of Korea Open Access Journals (DKOAJ or KOAJ) uses English as the platform's default language with a Korean alternative option. However, KOAJ does not indicate the languages that journals use. There were 897 OA journals listed on KOAJ in July 2018, and we used a systematic random sampling method to select 10 per cent of the journals for manually determining the percentage of English journals. We checked every tenth journal, starting with the first one on the journals A-Z list, to see if the first article in the table of contents of the most recent issue had full text in English or not. We checked a total of eighty-four articles and found twenty-two (26.2 per cent) in English, fifty-nine in Korean, one in Chinese, one in French, and one in Japanese. KOAJ journals that are currently in English were not necessarily English-language journals from the beginning. Similarly, we made attempts to obtain language data from the Korea Citation Index (KCI) with 2023 journals, but almost all the journals' records indicated that the journals use both Korean and English by listing Korean and English in the language field. And there is no way to tell whether a journal article is in English or not unless the article's full text is viewed. For journals whose records say the journal is in both Korean and English, there are at least three scenarios:
The metadata are in Korean and English and the journal's articles are in Korean. This is the most common scenario. 
Conclusions
Previous studies of the languages of scholarly journals around the world largely depended on indexes and abstracts of academic journal articles for gathering data on the languages used in journal publishing. This study focused instead on the languages of publication by sampling journals' full-text articles, as we tried to determine the percentage of domestic journals in China, Japan, and Korea (collectively, CJK) that publish articles in English. Journals labelled 'English-Japanese mixed' or 'Korean and English' were generally not counted as English journals because we noticed that these journals typically have English metadata for articles written in Japanese or Korean, respectively. From our findings, we draw three general conclusions about the language of publication for CJK academic journals:
Previous studies that gathered their language data from abstracting and indexing services might not be accurate because articles with English abstracts and other metadata could mistakenly have been identified as being written in English. We found that many journals labelled as having English/Japanese content or English/Korean content do not have their articles in English. 23 and in 2018 there were over 10,360 journals on CNKI, an increase of more than tenfold in a period of forty years.
